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,QWURGXFWLRQ
3DUDGLJPVKLIWDFFRUGLQJWR7KRPDV.XKQLVDFKDQJHLQ
WKHXQGHUO\LQJDVVXPSWLRQRIZRUOGYLHZRUDSURIRXQGVKLIWLQ
DIXQGDPHQWDOPRGHORIHYHQWV>@&HQWXULHVDJRWKHPHWKRG
RIWHDFKLQJKDGQRWFKDQJHDORW7KHXVHRIEODFNERDUGV
ZKLFKODWHUWXUQLQWRZKLWHERDUGVDQGVPDUWERDUGVZHUHWKH
WRROVXVHGWRFRQYH\NQRZOHGJHWRWKHVWXGHQW+RZHYHULQ
WKLVJHQHUDWLRQVXFKDFWLYLW\LVTXLWHERULQJWRPDQ\VWXGHQWV

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






,QPRVWFDVHVOHFWXUHUVILQGVWXGHQWVOHHSLQJLIQRWWKH\GRQRW
PLQGWKHLUFODVVHV,QFRUSRUDWLQJODERUDWRU\DFWLYLWLHVSURYLGHG
D JRRG GLYHUVLRQ WR FODVVURRP ERUHGRP DQG HQKDQFLQJ
LQIRUPDWLRQGHOLYHU\DVDVWXGHQWDUHHQJDJHG
,QWKHFDVHRI3DSXD1HZ*XLQHD8QLYHUVLW\RI7HFKQRORJ\
VWXGHQWV HDFK VWXGHQW UHSUHVHQWV WKHGLYHUVH FXOWXUDOJURXSV
$ERXW  GLIIHUHQW FXOWXUHV LQ WKH FRXQWU\ VKDUH WKH VDPH
YDOXHVEHOLHIVDWWLWXGHVSUHIHUHQFHVFXVWRPVOHDUQLQJVW\OHV
FRPPXQLFDWLRQ VW\OHV KLVWRU\ KLVWRULFDO LQWHUSUHWDWLRQV
DFKLHYHPHQWV DFFRPSOLVKPHQWV WHFKQRORJ\ WKH DUWV
OLWHUDWXUH HWF >@0RVW RI WKHVH VWXGHQWV DUH ILUVW IURP WKH
WULEHVRURIWKHIDPLO\DQGWKHJRYHUQPHQWVSRQVRUVPRVWRI
WKHLU VFKRRO IHHV 7ULEDO ZDU KDSSHQV LQ WKH XQLYHUVLW\
ZKHQHYHUFXOWXUDOLVVXHVRFFXUZKLFKDIIHFWVVWXGHQWOHDUQLQJ
DVVKRZQLQ)LJ$SKRWRRIDILUVW\HDUVWXGHQWVZKRZHUH
EHDWHQE\RWKHUVWXGHQWVGXHWRDWULEDOZDULQFDPSXVDQGKDG
UHFHLYHGEODFNH\HDQGDUPFXWV

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
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&1FXVWRPHUQHHGV
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)5IXQFWLRQDOUHTXLUHPHQW
39SURFHVVYDULDEOH
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
)LJD5HVXOWRIFDPSXVILJKWSRVWHGZLWKSHUPLVVLRQE7ULEDO
LGHQWLW\

$FFRUGLQJWR6FKUDP>@WKH9LFH&KDQFHOORURI3DSXD1HZ
*XLQHD8QLYHUVLW\RI7HFKQRORJ\ LQEHIRUHKHDUULYHG
WKHUHKDGEHHQDKXJH ILJKW EHWZHHQ WZRJURXSVRI VWXGHQWV
DORQJ WULEDO OLQHVZKLFKRQH VWXGHQWGLHG7KHQH[W\HDU WKH
WHQVLRQ EHWZHHQ WKH ULYDO WULEHV LQFUHDVHG WKDW WKH FDPSXV
VHFXULW\RIILFHUVKDGWRILUHWKHLUJXQLQWRWKHDLUWRVWRSDQDOO
RXW EDWWOH WKDW HQGHG ZLWK D WUDGLWLRQDO UHFRQFLOLDWLRQ GDQFH
UHVROYHGWKUXGLDORJXH7KH3DSXD1HZ*XLQHD31*FXOWXUH
LVULFKDQGZLWKKLJKLGHQWLW\LQHDFKWULEDOJURXSEHFDXVH
SHUFHQW RI WKH FRXQWU\
V ODQG DUH FXVWRPDU\ 'XH WR WKLV
LGHQWLW\WULEDOFRQIOLFWLVIUHTXHQWEHFDXVHRIWKHUDWLRQDOL]DWLRQ
WKDWILJKWLQJLVDPRUDOO\DFFHSWDEOHQRUP
&UHDWLYH HQHUJ\ DQG XQSURGXFWLYH FRQIOLFW PD\ UHVXOW IURP
FXOWXUDO GLYHUVLW\ ZLWKLQ VPDOO JURXSV >@ 7KH PLJUDWLRQ
FUHDWHVGLYHUVLW\DVWKH\FDUU\WKHLUODQJXDJHVDQGFXVWRPVZLWK
WKHPDQGUHFUHDWHWKHLUH[LVWLQJVRFLDOVWUXFWXUHV>@7KHLU
ZD\V RI OLIH DV SOD\HG LQ WKH YLOODJHV WDNHV SDUW LQWR WKH
FODVVURRP7KH\DOVRKDYHDVWURQJIDPLO\WLHZDQWRNV\VWHP
ZKLFKDZHDOWK\IDPLO\PHPEHUVKRXOGVKDUHWKHLUZHDOWKZLWK
RWKHUIDPLO\PHPEHUVZKRDUHOHVVSULYLOHJHG(YHQWKRVHZKR
DUHDUWLVDQVKRXOGVRXUFHMREIRURWKHUIDPLO\PHPEHUV>@
7KH VRFLDO ERQGV DQG REOLJDWLRQV RI WKH ZDQWRN V\VWHP DUH
RIWHQKHOGWREHDFDXVHRIFRUUXSWLRQ+RZHYHULIWKHFUHDWLYH
HQHUJ\ LV KDUQHVVHG WKH XQSURGXFWLYH FRQIOLFW ZLOO EH
PLQLPL]HGLIQRWHOLPLQDWHG
7KH VWXG\ RI %HWDVROR >@ VKRZV WKDW VWXGHQW WDNLQJ
(QJLQHHULQJ 0DWHULDOV DQG (QJLQHHULQJ 0HFKDQLFV ERWK
(QJLQHHULQJ VXEMHFWV DUH QRW LQWHUHVWHG WR EH OHFWXUHG QRU
GLUHFWHGE\OHFWXUHUV6WXGHQWVZDQWHGWRSUHSDUHIRU WKHMRE
\HWWKH\GRQ
WZDQWWRGHYHORSKLJKHURUGHUWKLQNLQJVNLOOVQRU
IRVWHUGHYHORSPHQWDQGSHUVRQDOJURZWKDQGZLWKQRLQWHUHVWV
WRGHYHORSEDVLFOHDUQLQJVNLOOV)XUWKHUPRUHWKHDVVHVVPHQWV
VKRZ DQ LQWHUHVWLQJ UHYHODWLRQ WKDW VWXGHQWV ZDQWHG WR
XQGHUVWDQGUHDOOLIHVLWXDWLRQ\HWWKHFRUHFRPSHWHQFLHVWRGR
LW LV QRW VXSSRUWHG :LWK WKH DGYHQW RI WHFKQRORJLFDO
DGYDQFHPHQW HQJDJLQJ VWXGHQW LV QRW D SUREOHP LQ RWKHU
FRXQWULHV EXW WR 3DSXD 1HZ *XLQHD
V WHUWLDU\ RU XQLYHUVLW\
VWXGHQWWKHXVHRIWKHVHWHFKQRORJLHVLVWKHLUILUVWDQGWKHIHDU
RIWKHXWLOL]DWLRQRIWKHVHWHFKQRORJLHVLVDKLQGUDQFH
%HWDVROR>@VWUHVVHGWKDWWRJHWVWXGHQW
VSDUWLFLSDWLRQDQGWKH
WHDFKLQJDSSURDFKVKRXOGEHVWXGHQWFHQWHUHG $Q ,QGXFWLYH
7HFKQLTXH ,QVWUXFWLRQ ,7, LV D PXFK PRUH VWXGHQWFHQWUHG
DSSURDFKXVLQJDVWUDWHJ\NQRZQDVµQRWLFLQJ
ZKHUHDFRQFHSW
LVSUHVHQWHGZLWKPDQ\H[DPSOHVVKRZLQJKRZWKHFRQFHSWLV
XVHG WR OHW WKH VWXGHQWV QRWLFH KRZ WKH LGHD ZRUNV 7KH
LQGXFWLYHWHDFKLQJSKLORVRSK\DOORZVOHDUQHUVWRGLVFRYHUDQG
H[SHULHQFH SKHQRPHQRQ WR DFKLHYH OHDUQLQJ RQ WKHLU RZQ
:KHQ WKH DXWKRU VWDUWHG WKH ILUVW VHPHVWHU LQ  DW WKH
'HSDUWPHQW RI &LYLO (QJLQHHULQJ RI WKH 3DSXD 1HZ*XLQHD
8QLYHUVLW\RI7HFKQRORJ\ORFDWHGLQ/DHRI0RUREH3URYLQFH
WKHODERUDWRU\ZRUNVZHUHFRQGXFWHGLQDGHPRQVWUDWLRQRQO\
DQG ZLWKRXW HQJDJLQJ WKH VWXGHQWV  6R ZKHQ WKH DXWKRU
LQWURGXFHG WKH µQRWLFLQJ
 FRQFHSWV ZKHUH VWXGHQWV FDQ EXLOG
WKHLU OHDUQLQJ WKH\ WDNHD WLPH WRDVVLPLODWH  ,W LVZKHUH WKH
FXOWXUHHGXFDWLRQDO SDUDGLJP VKLIW OHDUQLQJ FRQFHSW ZDV
FRQFHLYHG
$PRQJ WKH VWUDWHJLHV XVHG LQ ,7, DUH LQTXLU\ OHDUQLQJ
SUREOHPEDVHG OHDUQLQJ SURMHFWEDVHG OHDUQLQJ GLVFRYHU\
OHDUQLQJFDVHGEDVHGWHDFKLQJDQGMXVWLQWLPHWHDFKLQJ7KH
DSSURDFK LPSRVHG PRUH UHVSRQVLELOLW\ IRU VWXGHQW OHDUQLQJ
7KH VWXGHQW OHDUQV E\ ILWWLQJ QHZ LQIRUPDWLRQ LQWR H[LVWLQJ
FRJQLWLYHVWUXFWXUHVDQGLVXQOLNHO\WRNQRZLIWKHLQIRUPDWLRQ
KDV IHZ DSSDUHQW FRQQHFWLRQV WR WKHLU XQGHUVWDQGLQJ DQG
EHOLHYH7KLVDSSURDFKLVDFRQVWUXFWLYLVWPHWKRG7KHSULQFLSOH
RI WKLV DSSURDFK LV WKDW VWXGHQW FRQVWUXFWV WKHLU YHUVLRQ RI
UHDOLW\ UDWKHU WKDQ VLPSO\ DEVRUELQJ OHVVRQV SUHVHQWHG E\
OHFWXUHUV 7KH PHWKRG DOPRVW DOZD\V LQYROYHV VWXGHQW
GLVFXVVLQJWKHTXHVWLRQDQGVROYLQJSUREOHPVLQFODVVDFWLYH
OHDUQLQJ 7KH WHDFKHU
V DSSURDFK LV QRW WR GLUHFWO\ VXSSO\
LQIRUPDWLRQ7KXVWKHVWXGHQWVDUHJLYHQPRUHDYHQXHVWRWKLQN
DERXW ZKDW WKH\ KDYH REVHUYHG DQG H[SHULHQFHG GHYHORSLQJ
LQGHSHQGHQW WKLQNLQJ DQG KLJKHU RUGHU WKLQNLQJ VNLOOV WR
DFKLHYHDQDXWKHQWLFOHDUQLQJ
7KH PHWKRGV SUHVHQWHG ZHUH ILUVW DSSURDFKHG LQ WKH
WUDGLWLRQDO ZD\ DIWHU WKH  VWXG\ ,Q WKH DGYHQW RI WKH
WHFKQRORJ\DGYDQFHPHQWWKHLQWHJUDWLRQRIWKHWHFKQRORJ\ZDV
WKRXJKWWREHFKDOOHQJLQJ,WLVEHFDXVHRIVRPHFRQVWUDLQWVOLNH
DFFHVVWRWKHWHFKQRORJ\IUHHO\DQGWKHFRQWLQXRXVVXSSRUWWR
XVHWKHWHFKQRORJ\7KHPRVWFKDOOHQJLQJWDVNLQWKHVHOHFWLRQ
LV WKH EHVW WHDFKLQJ DQG OHDUQLQJ D PHWKRGRORJ\ WKDW LV
DSSURSULDWH WR WKH VNLOOV UHTXLUHG E\ DQ HPSOR\HU RI WRGD\
V
PRGHUQ VRFLHW\  ,W LV DQ HGXFDWLRQDO FKDOOHQJH WR EULQJ WKH
JUDGXDWHHQJLQHHUVWRWKHH[SHFWHGOHYHOEHFDXVHWKHOHDUQHUV
KDYHDKHVLWDQF\WRDGRSWQHZSHGDJRJLFDOFRQFHSWVLQWURGXFHG
GXHWRHYROYLQJHFRQRP\DQGWKDWWKH\DUHQRWIDPLOLDUZLWK
WKDWPD\EHWKHFRQFHSWLVLQFRQIOLFWZLWKWKHLUH[SHULHQFH7KH
FKDOOHQJH LV DGGUHVVHG E\ WKH $[LRPDWLF 'HVLJQ DSSURDFK
GLVFXVVHGEHORZ

7KH$'$SSURDFKLQ&(36/0HWKRGRORJ\7HFKQRORJ\
,QWHJUDWLRQ6HOHFWLRQ

7HFKQRORJLHVDUHDWRROWRDLGHGXFDWLRQDQGOHDUQLQJ,W
SURPRWHVVWXGHQWFHQWUHGOHDUQLQJDOORZVLQWHUDFWLRQWRJHWKHU
JDWKHU LQIRUPDWLRQ XVLQJ WKH LQWHUQHW HQKDQFHG FULWLFDO
WKLQNLQJ LWKRQHFRPPXQLFDWLRQVNLOODOORZVKDULQJRILGHDV
ZLWKRXWERXQGDULHVDQGLWSURYLGHVRSSRUWXQLWLHVLQGHVLJQLQJ
FUHDWLYLW\7KHWHFKQRORJLHVDUHQRWWKHSURFHVVQRUDUHWKH\WKH
ZRUN%XWWHFKQRORJLHVKHOSWRDFKLHYHWKHREMHFWLYHVLQHDVLHU
DQGPRUHHIILFLHQWPDQQHU7KHNH\DVSHFWRID[LRPDWLFGHVLJQ
$' LV WKH VHSDUDWLRQ EHWZHHQ ZKDW D V\VWHP KDV WR PHHW
IXQFWLRQDO UHTXLUHPHQWVDQG WKHGHVLJQFKRLFHV LQYROYHG LQ
D
E
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KRZ WR DFKLHYH LW GHVLJQ SDUDPHWHUV DV VKRZQ LQ )LJ 
PRGHOHGDIWHUWKDWRI6XK>@
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)LJ'HFRPSRVLWLRQRI)5V'3V	39VLQWKH$'SURFHVV>@

(QJLQHHULQJ JUDGXDWHV UHTXLUH DQ HYHULQFUHDVLQJ UDQJH RI
VNLOOVWRPDLQWDLQUHOHYDQFHZLWKWKHJOREDOHQYLURQPHQWRIWKH
QHZ PLOOHQQLXP &DUHHU UHDGLQHVV LQ D PRGHUQ NQRZOHGJH
EDVHGHFRQRP\UHTXLUHVPRVWQRWWKHPDVWHU\RIDJLYHQSLHFH
RINQRZOHGJHEXW WKHFDSDFLW\WRDVVLPLODWHQHZGDWDDQGWR
VROYHUHDOSUREOHPVDV WKH\DULVH>@ LW LVZKDWWKHFXVWRPHU
QHHGV&1
VIRUWKHHQJLQHHUVRIWKHVWFHQWXU\
7KHIXQFWLRQDOUHTXLUHPHQW)5
VLVPDSSHGIURP&1
VWKDW
SURYLGHVSUDFWLFDOVWFHQWXU\VNLOOV IRUHQJLQHHUV ,W VKRXOG
FKDUWGHVLJQSDUDPHWHUV'3
VRIWHFKQRORJLHVWKDWVXSSRUWWKH
GHYHORSPHQWRIWKHVWFHQWXU\VNLOOVFV,WLVDOVRPDSSHG
IURPWKH)5
VWKDWZLOOKHOSWKHVWXGHQWDFTXLUHWKRVHVNLOOVWKDW
DUHDGHSWWRWKHFKDQJLQJHQYLURQPHQW,QWKHVDPHPDQQHU
WKH3URFHVV9DULDEOHV39
V LVDOVRPDSSHGIURP'3
V 7KH
PDSSLQJKHOSVPDLQWDLQWKHLQGHSHQGHQFHRI)5WR'3DQG'3
WR39DVLOOXVWUDWHGLQ7DEOH
7DEOHVKRZVWKHVWFHQWXU\VNLOOVIRUHQJLQHHUVWKDWDUH
QHHGHGWREHKRQHGWREHWHFKQLFDOO\FRPSHWHQWLQWKHLUFKRVHQ
ILHOG DV ZHOO DV ZHOO HTXLSSHG ZLWK WKH FRPSOHPHQWDU\ OLIH
VNLOOV6XFKDVSUREOHPVROYLQJUHIOHFWLYHDQGFULWLFDOWKLQNLQJ
LQWHUSHUVRQDO DQG WHDPLQJ FROODERUDWLYH VNLOOV DFWLYH
FRPPXQLFDWLRQ FKDUDFWHU LQWHJULW\ DQG VHOIHVWHHP VHOI
GLVFLSOLQHRUJDQL]LQJVNLOOVDQGDELOLWLHVWRWUDQVODWHLGHDVLQWR
DFWLRQ>@
7RDFKLHYH WKHJRDORIVWFHQWXU\ VNLOOV GHYHORSPHQW LV
EHVWVXSSRUWHGZLWKWKHWHFKQRORJ\LQWHJUDWLRQXVLQJ/HDUQLQJ
0DQDJHPHQW6\VWHP/06,WLVDIUDPHZRUNWKDWKDQGOHVDOO
DVSHFWVRIWKHOHDUQLQJSURFHVVVXFKDVFRQWHQWLGHQWLILHVDQG
DVVHVVLQGLYLGXDO¶VOHDUQLQJWUDFNVWXGHQW¶VSURJUHVVFROOHFWV
DQGSUHVHQWVGDWDIRUVXSHUYLVLQJWKHOHDUQLQJSURFHVV,WLVXVHG
WR HQKDQFH DQG VXSSRUW FODVVURRP WHDFKLQJ DQG HIILFLHQF\
FRXUVHVWRDODUJHUSRSXODWLRQRIOHDUQHUV,WGHOLYHUVWKHFRXUVH
FRQWHQWHIILFLHQWO\
7KH DYDLODELOLW\ RI/06 LV VRPDQ\ LQ WKHPDUNHWZKLFK
FUHDWHVFRQIXVLRQZKLFKRQHLVEHVWIRUXVHLQWKHFODVVURRP
7RPHQWLRQ D IHZ WKDW WKH DXWKRU KDG H[SORUHG DUH0RRGOH
%ODFNERDUG 6FKRRORJ\ (/06/01(2 /06 DQG*RRJOH
&ODVVURRP 0RRGOH LV IUHH EXW ZLOO UHTXLUH LQWHUQDO WHFK
UHVRXUFHV DQG QHHGV PDLQWHQDQFH IRU YLUXVHV %ODFNERDUG LV
IUHH EXW VRPH IXQFWLRQDOLW\ LV QRW DYDLODEOH LI QRW SDLG
6FKRRORJ\ LV IUHH DQG VXLWDEOH IRU HGXFDWRUV EXW VRPH
IXQFWLRQV QHHG WR EH XSJUDGHG DQG ZLOO UHTXLUH SD\PHQW
(/06/0LVIUHHEXWKDVDVWHHSOHDUQLQJSDWK1(2/06KDV
OLPLWHGIUHHYHUVLRQ*RRJOHFODVVURRPRQWKHRWKHUKDQGLV
ZLGHO\XVHGE\PDQ\ DOUHDG\XVHUVRI*PDLO VLQFH*RRJOH
EXLOGV LW WKH *RRJOH &ODVVURRP LV FRPSDWLEOH ZLWK *RRJOH
'ULYH DQG RWKHU *RRJOH $SSV ,W KDV DQ DELOLW\ WR DOORZ
VWXGHQWVWRPDNHDFRPPHQWDQGWRSRVWLQWKHFODVVURRPWKXV
HQFRXUDJHV VWXGHQW SDUWLFLSDWLRQ  *RRJOH FODVVURRP DOVR
FUHDWHV DQ LQGLYLGXDO FODVV DQG SHUPLWV WKH VWXGHQW WR VHOI
HQUROOPHQW  7KH V\VWHP LV H[FOXVLYH WR WKH LQVWLWXWLRQ DQG
SURYLGHV IOH[LELOLW\ WR WHDFKHUV MXVW OLNH LQ D WUDGLWLRQDO
FODVVURRPWKDWWKHWHDFKHUFDQEULQJOHDUQLQJUHVRXUFHVWRWKH
FODVVURRP,WPLQLPL]HVVRPXFKSULQWLQJSDSHUOHVVWKDWDOVR
KHOSV WKH XQLYHUVLW\ WR VDYH RQ SULQWLQJ SDSHUV WRQHUV
HOHFWULFLW\HWF
&DUHHU
UHDGLQHVV
&1¶V
$FTXLULQJ
VWFHQWXU\
6NLOOV)5¶V
7HFKQRORJ\	
0HWKRGRORJ\
'3¶V
&(36/
)UDPHZRUN
39¶V
³What we want to achieve.´
7RFUHDWHDSDUDGLJPVKLIW
OHDUQLQJKRQLQJDVNLOO
UHTXLUHGLQWKHVWFHQWXU\
³How we want to achieve it.´
%\HQJDJLQJVWXGHQWDFTXLUHGWKH
VWFHQWXU\VNLOOVWKURXJKWKH
LQWHJUDWLRQRIWHFKQRORJ\
FR1
FR2
DP1
DP2.1
DP2
DP1.1
PV1
PV2
FR1.1
FR2.1
FR2.2
FR3 DP3
DP2.2
PV3
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7KH FKRLFH RI DQ /06 ZDV EDVHG RQ WKH $' SURFHVV LV
SUHVHQWHGLQ7DEOH
7DEOH$[LRPDWLF'HVLJQRQ/06VHOHFWLRQ
)XQFWLRQDO5HTXLUHPHQW
)5¶V
)5/06&DSDELOLW\
'HVLJQ3DUDPHWHUV
'3¶V
'36XSSRUWLQJ&ODVVURRP
(QYLURQPHQW
)5(DV\WRXVHDQG
DFFHVVLEOHIRUDOOGHYLFHV
)5(IIHFWLYHFRPPXQLFDWLRQ
DQGVKDULQJ
)56SHHGVXSDVVLJQPHQW
SURFHVV
)5(IIHFWLYH)HHGEDFN
)51RQHHGIRUSDSHU
)5&OHDQDQGXVHUIULHQGO\
LQWHUIDFH
)5*UHDWFRPPHQWLQJ
V\VWHP
)5,VIRUHYHU\RQH
'36WXGHQWFRQWURO

'36WXGHQWVXSSRUW

'36\VWHPSHUIRUPDQFH
'36HOIHYDOXDWLRQ
'34XDOLW\SHUIRUPDQFH

'3([SOLFLWFULWHULRQ
'3(QJDJLQJ3ODWIRUP

'36HOIUHJXODWLRQ
7DEOH  UHIOHFWV RQ VHUYLFH SHUIRUPDQFH RI WKH OHDUQLQJ
PDQDJHPHQWV\VWHP/067KHLQWHJUDWLRQRIWKHFXUULFXOXP
DQG WHFKQRORJLHV DQVZHUV WKUHH  EURDG GRPDLQV RI
FRPSHWHQFLHV VXFK DV FRJQLWLYH LQWUDSHUVRQDO DQG
LQWHUSHUVRQDO7KHDFWLYLW\ZLOOGHHSHQVWXGHQWVOHDUQLQJ$Q
/06DOVRSURPRWHVGLYHUVLW\H[SDQGHQUROOPHQWDQGDFFHVVWR
ZRUOGFODVVUHVHDUFK,QWKLVDJHRIJOREDOL]DWLRQLQWHUQDWLRQDO
SURMHFWVDUHLQFUHDVLQJDQGFURVVFXOWXUDOFRPPXQLFDWLRQDQG
FROODERUDWLRQ DUH ULVLQJ HVSHFLDOO\ WKDW LQ WKH LQWHUQDWLRQDO
SUDFWLFHRIHQJLQHHULQJDPRGHUQHQJLQHHUPXVWDOVREHDEOHWR
FRPPXQLFDWH HIIHFWLYHO\ LQ D VKDUHG WRQJXH ,W LV RI WKLV
LPSRUWDQFH WKDW HQJLQHHULQJ SURMHFWV DUH QRZ SODQQHG DQG
LPSOHPHQWHG DFURVV QDWLRQDO DQG FXOWXUDO ERUGHUV WKDW ZLOO
UHTXLUH WHDPZRUNDQGFROODERUDWLYHDELOLWLHVQHFHVVDU\ LQ WKH
SURILOHRI WKHHQJLQHHUDQG VFLHQWLVW LQ WKLV FXUUHQW HPHUJLQJ
ZRUOGRUGHUWKDWKDVEHFRPHSURVRIWVNLOOV>@
2.1 CEPSL Model 
7KH FXOWXUDOHGXFDWLRQDO SDUDGLJP VKLIWV OHDUQLQJ &(36/
PRGHO LV SUHVHQWHG KHUH WR HPERGLHG WKH LQIOXHQFH RI WKH
WHFKQRORJ\ LQ SUHSDULQJ VWXGHQWV WR HQWHU WKH VWFHQWXU\
ZRUNIRUFH WKDW PDLQWDLQV 31*¶V ULFK FXOWXUH $QG
HGXFDWLRQDOO\HTXLSSHGZLWKVNLOOVWKDWZLOOOHDGWRGHYHORSLQJ
WKH FRXQWU\¶V QDWXUDO ULFKQHVV DQG WKH LQFOXVLYHQHVV RI D
NQRZOHGJHEDVHVRFLHW\OHDGLQJWRSURYLGHNH\SOD\HUVLQWKH
GHYHORSPHQWDO VWUDWHJ\ RI D IDVW FKDQJLQJ VRFLHW\ RI 3DSXD
1HZ*XLQHD
7KHPRGHOLQFRUSRUDWHVWKH&XOWXUH(GXFDWLRQDO3DUDGLJP
6KLIW )UDPHZRUN RI WKUHH  PDMRU FRPSRQHQWV &XOWXUDO
9DOXHV (GXFDWLRQDO9DOXHV DQG &RXUVH&RQWHQW >@ 7KH
&XOWXUDO9DOXHVDUHEHVWWRDFKLHYHE\LQFRUSRUDWLQJWKH

7DEOH&XOWXUHHGXFDWLRQDOSDUDGLJPVKLIWVOHDUQLQJGHVLJQPDWUL[

 '3V CEPSL 
Model 
Institu-
tional 
Project-
based/case-
based/problem-
based 
Inquiry/ 
discovery 
learning 
Per- 
sonal 
Group 
Discussion 
Debate 




Instruct- 
ional 
Labora-
tory
 )5V '3 '3 '3 '3 '3 '3 '3'3  '3'3
)5 $FTXLULQJVW
&HQWXU\6NLOOV
(QJLQHHUV
[        
)5 )53URYLGH
DYHQXHWRKRQH
(GXFDWLRQDO9DOXHV
 [       
)5 'HYHORSKLJKHU
RUGHUWKLQNLQJVNLOO
  [      
)5

)5
+RQH&ULWLFDO
7KLQNLQJVNLOO
(QKDQFH'LYHUVLW\
	&XOWXUDO9DOXHV
 





[




[



 








)5 $GYDQFHG
&ROODERUDWLRQDQG
WHDPZRUN
     [   
)5 )RVWHUFRRSHUDWLYH
OHDUQLQJ
      [  
)5 3URYLGHDGHTXDWH
&RXUVH&RQWHQW
      [  
)5 3URYLGH
RSSRUWXQLW\IRUUHDO
ZRUN
       [ 
)5 7RDFKLHYH
NQRZOHGJHEDVH
        [
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

UHVSRQVLYH FODVVURRPDSSURDFK5&$ZKHUH VWXGHQWV¶ VRFLDO
DQG HPRWLRQDO JURZWK SODFHV LQWR WKHLU DFDGHPLF OHDUQLQJ
VWHPPLQJ IURP WKH QRWLRQ WKDW VWXGHQW OHDUQV EHVW WKURXJK
VRFLDOLQWHUDFWLRQ7KHDXWKRULQWHJUDWHGWKHDSSURDFKEHFDXVH
WKH VWXG\ VKRZV WKDW LW LQFUHDVHV WKH VFKRRO DFKLHYHPHQW RI
VWXGHQWV LW GHFUHDVHV SUREOHP EHKDYLRUV LPSURYHV VRFLDO
VNLOOVDQGUDLVHWKHTXDOLW\RILQVWUXFWLRQ>@7KHUHIRUHWKH
DXWKRU¶VLQWHJUDWLRQRI5&$LQWRWKH&(36/DLPVWRPLQLPL]H
WKH GLVLQWHUHVWV WR DGDSW WR FKDQJHV LQ WKH FODVVURRP
PRGHUQL]DWLRQ  )RU DQ (QJLQHHULQJ VXEMHFWV FRQGXFWLQJ
ODERUDWRU\DFWLYLWLHVDORQHLVQRWVXIILFLHQWWRJDLQWKHUHTXLUHG
WHFKQLFDOFDSDELOLW\WKDWDQHQJLQHHUVKRXOGSRVVHVV$FRXUVH
FRQWHQWHQKDQFHPHQWVKRXOGEHLQSODFHWRSUHSDUHWKHHQJLQHHU
VROYHVUHDOSUREOHPVWKDWDUHDIIHFWLQJKXPDQH[LVWHQFH2QWKH
RWKHUKDQGPHPRUL]DWLRQRIIDFWVDQGSURFHGXUHVLVDOVRQRW
HQRXJK WR VXFFHHG LQ WKHNQRZOHGJHEDVHGHFRQRP\:KLFK
ZLOOUHTXLUHDQHGXFDWHGZRUNHUWRXQGHUVWDQGFRQFHSWXDOO\D
FRPSOH[ FRQFHSW WKH DELOLW\ WRZRUN LQQRYDWLYHO\ FULWLFDOO\
HYDOXDWHZKDWWKH\UHDGDQGVWUHVVSRLQWVLQZULWLQJDQGRUDOO\
DQG D GHHS XQGHUVWDQGLQJ RI PDWKHPDWLFDO DQG VFLHQWLILF
WKLQNLQJ>@
%XWIRU3DSXD1HZ*XLQHDHQJLQHHULQJVWXGHQWVWKHUHLVD
FXOWXUDO EDUULHU WKDW KLQGHUV WKH IXOO LPSOHPHQWDWLRQ RI
DFTXLULQJ NQRZOHGJHEDVH WR HTXLS WKH VWXGHQW WR IDFH WKH
GLIIHUHQW VFHQDULRV $FFRUGLQJ WR  %HWDVROR¶V >@ VWXG\ WKDW
DGGLQJPRUHFRQWHQWWRWKHVXEMHFWVKRZVDORZSHUIRUPDQFHRI
VWXGHQWV ZKHQ WKH KLJKHU RUGHU RI WKLQNLQJ DQDO\]LQJ
HYDOXDWLQJDQGFUHDWLQJLQ%ORRP¶VWD[RQRP\>@LVDSSOLHG
7KHQ WKH DXWKRU DOVR LQWHJUDWHV WKH &XOWXUDOO\ 5HVSRQVLYH
3HGDJRJ\ &53 ZKLFK LV D VWXGHQWFHQWHUHG DSSURDFK WR
WHDFKLQJ7KHPHWKRGLGHQWLILHGWKHVWXGHQWV





























XQLTXHFXOWXUDOVWUHQJWKVWKDWSURPRWHVWXGHQWDFKLHYHPHQWDQG
FXOWXUDOSULGHRIZKRWKH\DUHDQGZKDWWKHZRUOGVHHVWKHP
PDNHVHQVHRIVWXGHQW
VZHOOEHLQJ>@7KHIXQFWLRQDOLW\RI
&53LQWKUHHGLPHQVLRQVWKHLQVWLWXWLRQDOWKHSHUVRQDODQGWKH
LQVWUXFWLRQDO GLPHQVLRQ DUH ZDLYHG LQWR WKH FXOWXUDO
HGXFDWLRQDODQGFRQWHQWFRQFHQWUDWLRQDVGLVFXVVHGEHORZ

2.2 Result & Discussion - Instructional Methodologies for 
Student-Centered Approach in CEPSL 

7KHLQVWUXFWLRQDOPHWKRGRORJ\DGRSWHGLQPRVWHQJLQHHULQJ
FODVVURRP LV D WHDFKHUFHQWHUHG DSSURDFK ZKLFK LQFOXGHV
LQVWUXFWLRQE\WKHWHDFKHUWRSUHVHQWWKHLQIRUPDWLRQWKDWLVWR
EHOHDUQHGDQGWRGLUHFWWKHVWXGHQWOHDUQLQJSURFHVV,WLVWKH
WHDFKHU WKDW LGHQWLILHV WKH OHVVRQ REMHFWLYHV DQG WDNHV WKH
SULPDU\ UHVSRQVLELOLW\ IRU JXLGLQJ WKH LQVWUXFWLRQ E\ DQ
H[SODQDWLRQRIWKHLQIRUPDWLRQDQGPRGHOLQJ0HWKRGVWKDWIDOO
LQWR WKH WHDFKHUFHQWHUHG DSSURDFKHV LQFOXGH GHPRQVWUDWLRQ
GLUHFWLQVWUXFWLRQOHFWXUHDQGOHFWXUHGLVFXVVLRQV
7RGD\ WKH OHFWXUH LV WKH PRVW FULWLFL]HG RI DOO WHDFKLQJ
PHWKRGVEHFDXVHLWSXWVVWXGHQWVLQDSDVVLYHUROHDQGUHVHDUFK
KDVVKRZQWKDWDIWHUWRPLQXWHVRIFRQWLQXRXVWDONWKH
DVVLPLODWLRQIDOOVRIIUDSLGO\>@7KHDXWKRU
VH[SHULHQFHLQ
OHFWXULQJ IRU  \HDUV QRZ WHOOV WKH WUXWK RI WKHPDWWHU WKDW
VWXGHQW
V DWWHQWLRQ LV OLPLWHG LQ WKLV JHQHUDWLRQ ,I WKH DXWKRU
SUHIHUV OHFWXULQJ WKHVH WHFKQLTXHV PXVW HQKDQFH OHDUQHU
UHWHQWLRQ E\ DFWLYH OHDUQLQJ $FWLYH OHDUQLQJ LV JURXQGHG LQ
FRQVWUXFWLYLVPOHDUQHUFHQWHUHGDSSURDFKHVZKHUHWKHWHDFKHU
DFWV DV D IDFLOLWDWRU RUJXLGH DV WKH VWXGHQWV FRQVWUXFW WKHLU
XQGHUVWDQGLQJV $PRQJ WKH OLVW RI DFWLYLWLHV IRU DQ DFWLYH
OHDUQLQJ DUH FDVH VWXGLHV FRRSHUDWLYH OHDUQLQJ JURXS
GLVFXVVLRQV GLVFRYHU\ OHDUQLQJ LQTXLU\EDVHG OHDUQLQJ
VFDIIROGLQJ SUREOHPEDVHG OHDUQLQJ DQG VLPXODWLRQ
PXOWLPHGLDVWRULHVDQGH[DPLQDWLRQ
)LJ&XOWXUDOHGXFDWLRQDOSDUDGLJPVKLIWOHDUQLQJ&(36/PRGHO
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$PRQJWKH OLVWHG OHDUQLQJVWUDWHJLHV WKRVH WKDW WKHDXWKRU
XVHGLQLPSOHPHQWLQJWKH&(36/PRGHODUHOLVWHGLQ7DEOH

7DEOH6XPPDU\RI&(36/3HGDJRJ\DQGFDUHHUUHDGLQHVVSDWK
,QVWUXFWLRQDO0HWKRGRORJ\ VWFHQWXU\VNLOOV
Project-based/Case-
based/problem-based learning 
Inquiry/discovery & 
scaffolding learning 
Group Discussion 
Cooperative learning,  
Simulation, and 

Examination 
,QQRYDWLRQ


&ULWLFDOWKLQNLQJ


&RPPXQLFDWLRQ

&ROODERUDWLRQDQGWHDPZRUN

'LJLWDOOLWHUDF\DQG

3UREOHPVROYLQJ



$ SURMHFWEDVHG OHDUQLQJ LV DQ LQVWUXFWLRQDO DSSURDFK WR
OHDUQLQJ WKDW HQJDJHV VWXGHQW LQWHUHVWV DQG PRWLYDWLRQ 7KH
DFWLYLWLHV IRU WKLV W\SH RI OHDUQLQJ DUH GHVLJQHG WR DQVZHU D
TXHVWLRQRUVROYHDSUREOHPWKDWUHIOHFWVWKHOHDUQHU±ZRUNLQJ
SHRSOHGRLQHYHU\GD\LQWKHUHDOZRUOG>@$SURMHFWEDVHG
OHDUQLQJ VWDUWV ZLWK D WDVN RI RQH RU PRUH WKDW OHDG WR WKH
SURGXFWLRQRIDILQDOSURGXFWDVDGHVLJQDPRGHORUDGHYLFH
7KHFXOPLQDWLRQRIWKHSURMHFWLVQRUPDOO\DZULWWHQDQGRUDQ
RUDOUHSRUW WKDWVXPPDUL]HV WKHPHWKRGVXVHG WRSURGXFHWKH
SURGXFWDQGSUHVHQWLQJWKHRXWFRPH3URMHFWEDVHGOHDUQLQJLV
VLPLODU WR SUREOHPEDVHG OHDUQLQJ LQ VHYHUDO UHVSHFWV %RWK
IUHTXHQWO\ LQYROYH D JURXS RI VWXGHQWV DQVZHULQJ FKDOOHQJHV
WKDWDUHVLPLODUWRZKDWSURIHVVLRQDO¶VGRZKHUHWKH\KDYHWR
IRUPXODWHDVROXWLRQWRWKHFKDOOHQJHVRUVWUDWHJLHVDQGWRUH
HYDOXDWHWKHLUDSSURDFKLQUHVSRQVHWRRXWFRPHVRIWKHLUHIIRUWV
>@ $ SUREOHP WKDW WKH VWXGHQW ZLOO GR LQ D SURMHFWEDVHG
(QJLQHHULQJ0DWHULDOFODVVLVHPERGLHGLQDWKHPH&RQFUHWH
,QQRYDWLRQ7R LOOXVWUDWH IXUWKHU WKHDXWKRU WRJHWKHUZLWK WKH
VWXGHQWVPDNHDSURMHFWRQLQQRYDWLQJFRQFUHWHZKHUHWKH\XVH
PLON FDUWRRQ SDSHU >@ DV DQ LQJUHGLHQW IRU FRQFUHWH
$QRWKHULQQRYDWLRQLV WKHXVHRI5DEDXOYROFDQLFDVK59$
>@DPRGLILHGPHWKRGRORJ\IURPWKHSUHYLRXVSURMHFWDVDQ
LQQRYDWLYHFRPSRQHQWWRFRQFUHWHPL[>@LVVKRZQLQILJXUH
DDQGEUHVSHFWLYHO\
6RPHVHFRQG\HDUVWXGHQWVD\VDVDUHVXOWRIWKHH[HUFLVH
³, GLG PRUH UHVHDUFK RQ FRQFUHWH LQQRYDWLRQ DQG ,
XQGHUVWDQGWKHWKHPHZHOO,QGHHGLWZDVDEURDGWRSLFEXWZH
UHILQHGWRVSHFLILFVXEWRSLF,WKHOSHGPHWRGHYHORSVNLOOVLQ
UHVHDUFK FRPSUHKHQG DQG DQDO\]H  3URMHFW WDVN JLYHV WR
VWXGHQWV HQDEOH WKHP WR EHFRPH VHOIOHDUQHUV  7KH\ ZRXOG
QHHGPRUHOLWHUDWXUHDQGXQGHUVWDQGWKHWRSLFYHU\ZHOO´$EHO
0RNH




)LJD6WXGHQWVDUHSUHSDULQJWKHPLONFDUWRRQVSDSHURQO\DV
LQJUHGLHQWVLQFRQFUHWHPL[EVWXGHQWVVKRZLQJWKHFHPHQWFXEHVIURP
59$

³)URPP\H[SHULHQFHLQWKHSURMHFWZHKDYHOHDUQHGPXFK
ZKHQZHFDUU\RXWWKHODEWHVWDQGGRLQJVREXWDWILUVW,FRXOG
QRWXQGHUVWDQGZKDWWRGRRQWKHSURMHFW+RZHYHUDVZHJR
DORQJGRLQJWKHSURMHFW,HDVLO\NQRZZKDWWRGRLQWKHSURMHFW
7KH PDWHULDO ZH XVHG IRU FRQFUHWH LV D SODVWLF EDJ DV ILQH
DJJUHJDWH 7KHUHIRUH WKHSURMHFW WKDWZHDUHGRLQJ LV MXVW D
VDPSOHEXWWKHUHDOLV\HWWREHFRQGXFWHGDQGEHGRQHGXULQJ
P\ILQDO\HDU´-DPHV6DOR
$SUREOHPEDVHG OHDUQLQJ	 LQTXLU\ LQYROYHV WKH OHFWXUHU
JLYLQJWKHVWXGHQWDSUREOHPZKHUHLQTXLU\PXVWEHXWLOL]HGWR
VROYHWKHSUREOHP,WLQYROYHVIRXUVWHSVUHFHLYHVRUFUHDWH
WKHSUREOHPJDWKHUVGDWDRUJDQL]HVGDWDDQGDWWHPSWVDQ
H[SODQDWLRQWRWKHVROXWLRQRIWKHSUREOHPDQG$QDO\]HWKH
VWUDWHJLHVWKH\XVHGWRVROYHWKHSUREOHP$FDVHVWXG\RQWKH
RQHKDQGLQYROYHVJURXSVRIVWXGHQWVWKDWDUHZRUNLQJWRJHWKHU
WR LQYHVWLJDWH D FDVH WKDW KDV EHHQ ZULWWHQ DERXW EXW ZLOO
UHTXLUHDVROXWLRQWRWKHSUREOHP7KHPHWKRGDOORZVVWXGHQWV
WRDSSO\QHZNQRZOHGJHDQGVNLOOVIRUVROYLQJFRPSOH[LVVXHV
$QLQTXLU\OHDUQLQJSURFHVVLVEDVHGRQDVNLQJTXHVWLRQVRI
GLIIHUHQW IDFWRUV VXFK DV GLIILFXOW OHYHO RI TXHVWLRQV WKH
IUDPHZRUN DQG WKH FRQWH[W IRU TXHVWLRQV 7KH SURFHVV ZLOO
GHYHORSVWXGHQWV WR WKLQNFULWLFDOO\DQGDGDSW WR WKHGLIIHUHQW
VLWXDWLRQE\ORRNLQJDWWKHSURVDQGFRQVRILW7KHDXWKRU¶VVWD\
IRU WKUHH \HDUV LQ8QLWHFK 31*827DQGREVHUYLQJ WKH
ZD\SHRSOHFRPPXQLFDWHDIRUXPRUGHEDWHLVEHLQJSDUWRIWKH
FXOWXUH  7KH DXWKRU VHDW DV D MXGJH LQ D FRQGXFWHG VWXGHQW
GHEDWHGXULQJDQ2SHQ'D\ LQDQG IRXQG WKDW VWXGHQWV
DVVLPLODWH WR WKLV EHWWHU 2Q KRZ WR XVH D GHEDWH LQ DQ
(QJLQHHULQJ0DWHULDOFODVV LV VRPHZKDWDEVXUGEXW ,PDNHD
WU\7KHGHEDWHZDVFRQGXFWHGRQWKHLVVXHV$UHFRQFUHWH
LQQRYDWLRQ WHFKQRORJLHV KHOSLQJ FUHDWH D VXVWDLQDEOH
HQYLURQPHQW"$QGDUHFRQWLQXRXVLQQRYDWLRQUHVHDUFKDQG
GHYHORSPHQWV LQ FRQFUHWH DUH HVVHQWLDO LQ WKH FRQVWUXFWLRQ
LQGXVWU\VHFWRU"$VVKRZQLQ)LJ
)HHGEDFN IURP VRPH VWXGHQWV RQ WKH FRQGXFWRI D GHEDWH
VD\V
³'HEDWLQJ LV JRRG EHFDXVH LW HQFRXUDJHV XV WR GR PRUH
UHVHDUFKIRUSUHVHQWLQJUHDVRQDEOHSRLQWV6RRYHUDOOGHEDWLQJ
LVJRRGEHFDXVHLWKHOSVXVOHDUQ´±6DPVRQ.DQD

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


)LJD'HEDWLQJWHDPLQ&RQFUHWH,QQRYDWLRQE3RVWJUDGXDWH
LQWHUQDWLRQDOVWXGHQWIURPWKH'HSDUWPHQWRI&LYLO(QJLQHHULQJ7KH'LUHFWRU
RI7HDFKLQJDQG/HDUQLQJ0HWKRG8QLW7/08DQG$ILQDO\HDU6WXGHQW
SRVHGDVMXGJHVLQWKHGHEDWH

³'XULQJ WKH GHEDWH , FRPH WR H[SHULHQFH VRPH RI P\
ZHDNQHVVOLNH,ZDVQRWILWWRWDONLQWKHSXEOLFFRQILGHQWO\
$OVRWKHGHEDWHOHDGVWRPHNQRZVRPHJRRGDQGEDGVLGHRI
WKH LQQRYDWLQJ FRQFUHWH  7R P\ H[SHULHQFH LQ D GHEDWH ,
VXJJHVW KDYLQJ PRUH GHEDWH LQ OHDUQLQJ SURJUDPV´ 'LFN\
5LPEDR
'LVFRYHU\OHDUQLQJKDVWKHVDPHPHWKRGDVDQLQTXLU\EDVHG
OHDUQLQJ ZKHUH OHDUQHUV XVH WKHLU H[SHULHQFH DQG SULRU
NQRZOHGJHWRGLVFRYHUQHZLQIRUPDWLRQWRFRQVWUXFWOHDUQLQJ
,QTXLU\EDVHG OHDUQLQJ LVEDVHGRQ WKHVWUDWHJLHV WKDW VWXGHQW
SUDFWLFHSUREOHPVROYLQJDQGFULWLFDOWKLQNLQJVNLOOVWRDUULYHDW
D FRQFOXVLRQ 7KLV WHDFKLQJ PHWKRG LV H[WUHPHO\ VWXGHQW
FDQWHUHGDQGVWXGHQWGLUHFWHGDQGFDQEHPRGLILHGIRUVWXGHQWV
DWDQ\ OHYHO UHDFKLQJ WKHPZKHUH WKH\DUH/HFWXUHUQHHG WR
VWDUW E\ PRGHOLQJ WKH SURFHVV WR WKH VWXGHQWV >@ 7KH
6FDIIROGLQJ PHWKRGV LQYROYH WKH VNLOO DQG WKLQNLQJ E\ WKH
OHFWXUHUV$VWKHVWXGHQWLQFUHDVHVXQGHUVWDQGLQJWKHDVVLVWDQFH
LV ZLWKGUDZQ DOORZLQJ WKH VWXGHQW WR WDNH RQ PRUH
UHVSRQVLELOLW\IRUWKHOHDUQLQJ
*URXS GLVFXVVLRQ PHWKRG LV GHVLJQHG WR HQFRXUDJH
WKLQNLQJ VNLOOV DQG DOORZ OHDUQHUV WR LQFUHDVH LQWHUSHUVRQDO
VNLOOV 7UDGLWLRQDOO\ LW LV FRQGXFWHG LQ WKH FODVVURRP DQG
PRGHUQO\LQRQOLQH2QHZD\WRLPSOHPHQWDGLVFXVVLRQZLWK
WZHQW\ILUVWFHQWXU\VWXGHQWVLVWRXVHGLVFXVVLRQERDUGVNQRZQ
DV*RRJOH*URXSVRULQWKH*RRJOH&ODVVURRP7KHVHDUHDV
DUHSODFHVZKHUHWKHWHDFKHUDQGVWXGHQWVFDQSRVWDTXHVWLRQ
RQD WKUHDGV´RU FRPPHQWV WR WKHTXHVWLRQ DV\QFKURQRXVO\
'LVFXVVLRQ ERDUGV YDU\ LQ SDUWLFLSDWLRQ $Q LQFHQWLYH H[WUD
PDUNVLVSUDFWLFHGWRPRWLYDWHDOOVWXGHQWSDUWLFLSDWLRQ*URXS
GLVFXVVLRQ WULJJHUV HIIHFWLYH ZD\V WR SUHVHQW D FROOHFWLYH
H[SHULHQFH DV SDUWLFLSDQWV¶ HQJDJHPHQWZLWK WKH FRQWHQW DQG
HDFKRWKHU
$FFRUGLQJWRVRPHVWXGHQWV³3DUWLFLSDWLQJLQWKHGLVFXVVLRQ
IRUXPLQ*RRJOHFODVVURRPKHOSHGXVWREHDQDO\WLFRQLVVXHV
UHODWLQJ WR LQQRYDWLRQ LQ FRQFUHWH DQG LW SURPRWHG XV WR GR
IXUWKHUUHVHDUFKEDVHGRQWKHWRSLFGLVFXVVHG$VDUHVXOWZHUH
DEOH WR ILQG DQG JDLQ QHZ YDOXDEOH LQIRUPDWLRQNQRZOHGJH
DERXWFRQFUHWHWHFKQRORJ\´0F*UHJRU<DQJX
³,IRXQGRXWWKDWSHRSOHKDYHGLIIHUHQWLGHDVRUSRLQWVRQWKH
VDPHWRSLFRULVVXH,QWKHGLVFXVVLRQIRUXP,KDYHVHHQWKDW
DQG,PDNHP\DGMXVWPHQWDQGOHDUQPXFKRQWKHGLVFXVVLRQ
IRUXPZLWKWKLVH[SHULHQFH,UHFRPPHQGWKDWGLVFXVVLRQIRUXP
LVJRRGIRUOHDUQLQJRUWHDFKLQJ´'LFN\5LPEDR
7KH FRRSHUDWLYH OHDUQLQJ LQYROYHV VPDOO KHWHURJHQHRXV
VWXGHQWJURXSV WKDWDUHZRUNLQJ WRJHWKHU WRVROYHDSUREOHP
$OO VWXGHQWV LQ WKH JURXSPDLQWDLQ VRPH LQGHSHQGHQFH 7KH
VXFFHVVRIWKHJURXSGHSHQGVRQWKHLQSXWRIHDFK7KHWHDFKLQJ
PHWKRG SURPRWHV DFWLYH SDUWLFLSDWLRQ LQGLYLGXDO
DFFRXQWDELOLW\ VWXGHQWV
 DELOLW\ WR ZRUN FRRSHUDWLYHO\ DQG
LPSURYHPHQWRIVRFLDOVNLOOV
6LPXODWLRQVDUHDFWLYLWLHVLQDUHDOVLWXDWLRQZLWKRXWWDNLQJ
WKHULVNV6LPXODWLRQVDUHPHDQWWREHDVUHDOLVWLFDVSRVVLEOH
ZKHUHVWXGHQWVFDQH[SHULHQFHFRQVHTXHQFHVRIWKHLUEHKDYLRU
DQG GHFLVLRQV &RPSXWHU VLPXODWLRQV DUH TXLWH FRPPRQ LQ
WRGD\
VYLUWXDOZRUOG$QH[DPSOHRIVLPXODWLRQZHGRLQWKH
XQLYHUVLW\LVWKHVLPXODWLRQRIODPLQDUDQGWXUEXOHQWIORZDOVR
FXUUHQWIORZLQJLQDFKDQQHODWRXUK\GUDXOLFVODERUDWRU\
$QH[DPLQDWLRQLVDQDVVHVVPHQWRIVWXGHQWVXQGHUVWDQGLQJ
WRWKHNQRZOHGJHEDVHGZKLFKLVVFKHGXOHGRUXQVFKHGXOHGWR
VWLPXODWHOHDUQHUVWRVWXG\(YDOXDWLRQPHWKRGRORJ\FDQEHD
FRPSOHWLRQRISURMHFWVWXG\$WUXHIDOVHDQGPXOWLSOHFKRLFH
IRUFH PHPRUL]DWLRQ RI IDFWV DQG VWDWHPHQWV 6KRUW DQG ORQJ
DQVZHUVH[DPLQDWLRQIRUFHVDQRYHUDOOJHQHUDOFRQFHSWRIWKH
PDWHULDODUHFRPSRQHQWVLQDQRQOLQHDQGLQFODVVTXL]
,PSUHVVLRQVRQTXL]DUHDVIROORZV
6DPVRQ.DQDVD\V³4XL]]HVLVDYHU\HIIHFWLYHZD\IRUD
VWXGHQW WR XQGHUVWDQG WKHRULHV DQG FRQFHSWV RI LQQRYDWLQJ
FRQFUHWH%HFDXVHZKHQWKHUHLVDTXL]WREHGRQH,VWD\HGXS
ODWHVWXG\LQJDQGIRXQGRXWWKDW,OHDUQPDQ\QHZWKLQJVP\VHOI
IURPUHDGLQJVRLW¶VJRRGWKHTXL]LVHIIHFWLYH´
$EHO0RNHIXUWKHUVD\V³7KHWKUHHTXL]]HVZKLFK,GLGVR
IDURQWKHWKHPHZHUHDELWWULFN\,WHQDEOHVXVWRGHYHORSVNLOOV
LQDQDO\]LQJDQGXQGHUVWDQGLQJWKHTXHVWLRQYHU\ZHOOEHIRUH
\RX DQVZHU  , GLG QRW VFRUH JRRGPDUNV RQ WKH TXL] EXW ,
UHDOL]HGP\PLVWDNHV,WZLOOKHOSPHSUHSDULQJIRUP\ILQDO
H[DP,REVHUYHGWKDWWKHTXL]\RXPDGHZDVDOOEDVHGRQZKDW
ZHOHDUQHGLQWKHFODVVURRP,WDOOGHSHQGVRQWKHLQGLYLGXDO
VWXGHQWWRVWXG\KDUGDQGJHWJRRGPDUNV´

&RQFOXVLRQ	5HFRPPHQGDWLRQ

2QH FDQ TXLFNO\ EHFRPH RYHUZKHOPHG E\ WKH YDULHW\
WHFKQRORJLHVDYDLODEOHRQOLQHWRGD\7RHIIHFWLYHO\FKRRVHWKH
DSSURSULDWH WRRO RQH VKRXOG EH DZDUH WKDW WKH LQWHQGHG
LQVWUXFWLRQDO RXWFRPHV DUH NH\V WR FXOWXUDOHGXFDWLRQDO
SDUDGLJPVKLIWOHDUQLQJ$VPHQWLRQHGHDUOLHUWKHDXWKRUWULHG
VHYHUDOWRROVWKDWDUHIUHHDQGDYDLODEOHLQWKHPDUNHW7KHXVH
RI$[LRPDWLF'HVLJQ$'SURFHVVKHOSVLGHQWLI\WKHULJKWWRROV
ZLWK DSSURSULDWH SHGDJRJ\ 7KH $' ODZ VLPSOLILHV ZKDW
OHDUQLQJGHVLJQIRUHQJLQHHUVDUHVXLWDEOHWRFUHDWHDSDUDGLJP
VKLIWLQDULFK3DSXD1HZ*XLQHDVWXGHQWFXOWXUH7KHSURFHVV
LQWHJUDWHVWHFKQRORJLHVWRFUHDWHV\QHUJLHVLQWKHDFTXLVLWLRQRI
NQRZOHGJH WKDWZLOO OHDG WKH VWXGHQW WR KDYH WKH FDSDFLW\ WR
DVVLPLODWHQHZGDWDDQGWRVROYHDUHDOSUREOHPDVWKH\DULVH
KDYHDVNLOORIGHVLJQHUVDQGLQQRYDWLRQGULYHUVZKRDUHFDSDEOH
RI WDNLQJ LQWR DFFRXQW WKH V\VWHPDWLF FKDOOHQJHV VXFK DV
VXVWDLQDELOLW\  7KH *RRJOH &ODVVURRP SOD\V D YLWDO UROH LQ
EULQJLQJWKHWRROVWKDWZLOOHQKDQFHVWXGHQWVVWFHQWXU\VNLOOV
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&RQVLGHULQJ WKH XVH RI *RRJOH &ODVVURRP LQ WKH FDVH RI
0DWHULDO(QJLQHHULQJ&ODVVLQ&RQFUHWH7HFKQRORJ\DVWXGHQW
FRPPHQW0F*UHJRU<DQJXVD\V
´$V D VWXGHQW DQG D IXWXUH HQJLQHHU , EHOLHYH WKH
LQWURGXFWLRQ RI ZLUHOHVV HGXFDWLRQ HVSHFLDOO\ *RRJOH
&ODVVURRPLVDYHU\JRRGLQLWLDWLYHWDNHQE\WKHGHSDUWPHQWWR
HVWDEOLVKHG VRPHWKLQJ OLNH WKLV  &RQFHUQLQJ LQQRYDWLRQ LQ
FRQFUHWH WKH *RRJOH &ODVVURRP KDV SURYLGHG PDQ\ JRRG
VRXUFHV LQWHUQHW OLQNV WKDW KHOS XV XQGHUVWDQG FRQFUHWH
WHFKQRORJ\WRDQDOOQHZOHYHO´
$QRWKHUVWXGHQW$EHO0RNHVD\V³,KDYHOHDUQHGDORWLQ
LQQRYDWLQJ FRQFUHWH YLD *RRJOH &ODVVURRP  7KH HOHFWURQLF
OHFWXUHV QRWHV DQG GRFXPHQWDU\ PRYLHV ZHUH XSORDGHG DQG
WKH\ZHUHYLHZHGE\VWXGHQWV,REVHUYHGWKDWLWLVDQHIIHFWLYH
ZD\WREULQJQHZLQIRUPDWLRQWRVWXGHQWV<RXFDQYLHZWKH
QRWHVRQFDPSXVRXWRIFDPSXVRUDQ\ZKHUHLQWKHZRUOG,
OHDUQHGDORWRQFRQFUHWHLQQRYDWLRQYLD*RRJOH&ODVVURRPDQG
KRSHWKDWRWKHUVWXGHQWVOHDUQHGDVZHOO³
$FFRUGLQJ WR DQRWKHU VWXGHQW 3DNHD.HYLQ ³,QQRYDWLQJ
FRQFUHWHLVYHU\LPSRUWDQWWRSLFWKDWLVFRYHUHGLQWKLVVHPHVWHU
,WLVDELJFKDSWHUDQGLWZRXOGKDYHUHTXLUHVDORWRIUHVHDUFK
SUDFWLFH ODEVDQGPRUH WRXQGHUVWDQGDOO WKHFRQFHSWVRI WKLV
WKHPH  +RZHYHU IRU P\ FDVH *RRJOH FODVVURRP ZDV WRR
KHOSIXO WKURXJKRXW WKLV VHPHVWHU  ,W KHOSVPH SURYLGLQJ WKH
QHFHVVDU\ LQIRUPDWLRQ WKDW LV QHHGHG WR XQGHUVWDQG IXOO\ WKH
WKHPHRI&( WKLVQG VHPHVWHU RI  :LWK WKH ODWHVW
XSGDWHGOHFWXUHQRWHVYLGHRVDQGH[WUDQRWHVIRXQGLQ*RRJOH
&ODVVURRPKHOSHGPHD ORW WRNQRZDQGXQGHUVWDQGIXOO\WKH
SULQFLSOHVDQGIDFWVRILQQRYDWLQJFRQFUHWH
7KHFXOWXUHHGXFDWLRQSDUDGLJPVKLIWOHDUQLQJFRQFHSWDLPV
WROLIWEDUULHUZLWKFXOWXUDOGLYLGHE\DVVLPLODWLQJDFWLYLWLHVVXFK
DV SURMHFW EDVHGEDVHG OHDUQLQJ LQTXLU\ OHDUQLQJ JURXS
GLVFXVVLRQVFRRSHUDWLYHOHDUQLQJDQGH[DPLQDWLRQWKH\NQRZ
DERXWDQG LQWHJUDWLQJQHZ WHFKQRORJLHV WR VXSSRUW LW WRKRQH
VWXGHQWZLWKQHHGHGVWFHQWXU\VNLOOV
,Q FRQFOXVLRQ WKH VWXGHQW UHDGLQHVV FDQ RQO\ EH EHWWHU
PHDVXUHGZKHQVWXGHQWJHWWKHMREDQGHPSOR\HUDUHKDSS\WKDW
WKH\ DUH HTXLSSHG WR IDFH WKH FKDOOHQJHV LQ WKH ZRUNSODFH
7KHUHIRUHLWLVUHFRPPHQGHGWRFRQWLQXHWKHVWXG\DQGLQFOXGH
WKHJUDGXDWHVDV UHVSRQGHQWV WRYDOLGDWH WKHHPSOR\DELOLW\RI
JUDGXDWHV
)XWXUH:RUN
,Q HYHU\ VWXG\ QRW DOO SRVVLELOLWLHV DUH DQVZHUHG LQ RQH
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